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As one of the important branch courses in the econometrics, spatial econometrics 
has been continuously developed and broadly used in the domains of economy and 
management in recent years. Usually, the traditional spatial econometric models are 
mainly parametric models, and they set the forms of models in advance. However, in 
the complex economy, there may exist many linear and nonlinear features among 
different economic variables simultaneously, so that we can not simply capture the 
real relationship among them which has also become one of the key restraints in the 
parametric spatial econometric models. To overcome these obstacles, we need to 
introduce the semi-parametric and nonparametric spatial econometric models. 
Compared with the traditional spatial econometric models, nonparametric spatial 
econometric models have greater flexibility and robustness. However, these models 
inevitably have “the curse of dimensionality” for high dimensional data, which limits 
their applications in practical analysis. Therefore, in order to avoid “the curse of 
dimensionality”, we propose two new kinds of dimension reduction models 
respectively: semi-parametric varying coefficient spatial lag regression models and 
semi-parametric varying coefficient spatial error regression models. Meanwhile, the 
dissertation also constructs a new class of mixed geographically weighted spatial lag 
regression models whose coefficients change with spatial locations. They are designed 
to solve the spatial correlation and spatial heterogeneity among data units. And this 
kind of models can also be classified as one class of the varying coefficient spatial 
econometric models. For the above three models, we systematically study the contents 
including the model estimation method, large sample theory and small sample 
performance. Moreover, we apply the estimation techniques to solve economic 
problems. Specifically, the contents and results of this dissertation can be summarized 
as follows: 
1. The study of semi-parametric varying coefficient spatial lag regression models. 
This project proposes a new class of semi-parametric varying coefficient spatial lag 















variables and nonlinear coefficients for others, which have higher adaptability and 
flexibility. Then, we construct profile likelihood estimation method and prove the 
large sample properties of parametric and nonparametric estimators. The Monte Carlo 
simulation results show that the estimation has excellent finite sample performance. 
Furthermore, a new test statistic is constructed to detect the spatial correlation for 
semi-parametric varying coefficient regression models. We also discuss the stability 
of varying coefficient function for the semi-parametric varying coefficient spatial lag 
regression models. The simulation results demonstrate that these proposed tests have 
reasonable level and satisfactory power. 
2. The study of semi-parametric varying coefficient spatial error regression 
models. Considering the limitation of misspecification for the linear spatial error 
regression models, we establish a new class of semi-parametric varying coefficient 
spatial error regression models. The models not only describe the nonlinear 
information of explanatory variables, but also avoid “the curse of dimensionality”. 
Then, we propose the profile likelihood estimation method to get parametric and 
nonparametric estimators, prove their consistency and asymptotic normality, and 
verify the finite sample performance via Monte Carlo simulation. The simulation 
studies show that the biases and standard deviations of parametric and nonparametric 
estimators are overall decreased with the increasing of sample size, which is 
consistent with the large sample properties. 
3. The study of the mixed geographically weighted spatial lag regression models. 
This dissertation proposes a new class of mixed geographically weighted spatial lag 
regression models to deal with the simultaneous existence of spatial correlation and 
spatial heterogeneity in a dataset. An estimation method is given. The simulation 
studies show that the estimation method has good reliability and robustness. 
Furthermore, a new test statistic for spatial correlation is constructed. And the 
simulation results demonstrate that this proposed test has satisfactory power in 
detecting spatial correlation. 
4. The study of relationship between resource endowment and public goods 















model and theoretically deduces the relationship between resource endowment and 
government’s public goods supply. Several theoretical propositions are derived. 
Secondly, the semi-parametric varying coefficient spatial lag regression models and 
semi-parametric varying coefficient spatial error regression models are employed to 
do empirical study using the related data of municipalities in China from 2003 to 2008 
for the first time. The research results show that the internal logic between resource 
endowment and local public goods supply theoretically varies with different 
conditions. There exists obvious heterogeneity between them. Empirically, the 
influence of resource endowment on the different types of public goods supply has the 
typical nonlinear characteristic. Moreover, the overall impact of economic 
development on the local public goods supply presents the dynamic characteristic 
with the changes of resource endowment. When the abundance of local resource 
endowment is over 25%, the coefficients of economic development have a positive 
correlation with resource endowment. Moreover, when the abundance of local 
resource endowment is in the 10%-25% range, the coefficients of economic 
development and resource endowment show a weak negative correlation. The above 
conclusions provide valuable theoretical and empirical basis to grasp the context 
between resource endowment and government’s public goods supply behaviors. 
The combination of theory and application research is the characteristic of this 
project. The research methods have popularized values for other semi-parametric and 
nonparametric spatial econometric models, and the estimation techniques have good 
application prospects in the fields of economy and management. 
Keywords: Semi-parametric Varying Coefficient Regression; Spatial Lag 
Regression; Spatial Error Regression; Mixed Geographically Weighted Regression; 
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